The peripheral blood lymphocytes from 48 heparinized blood specimens from human immunodeficiency virus (HIV) antibody-positive individuals were divided into two aliquots. One We previously described our method for human immunodeficiency virus (HIV) isolation employing fresh whole blood specimens or separated peripheral blood lymphocytes (PBL) frozen in 40% RPMI 1640 containing 50% fetal bovine serum (FBS) and 10% dimethylsulfoxide (DMSO) and stored in liquid nitrogen (2). No difference in isolation rates was found between fresh and frozen cells or between intact cells and those that were lysed immediately before cocultivation with donor PBL. When fresh blood was submitted, the laboratory had to be informed at least 3 days in advance so that phytohemagglutinin-stimulated donor cells could be prepared. The blood had to be drawn on a certain day, and the specimens had to be processed upon arrival in the laboratory. In contrast, when frozen PBL were submitted, the blood could be drawn at the convenience of the patient and the submitter, and the laboratory could keep the cells frozen until it was convenient to inoculate.
We previously described our method for human immunodeficiency virus (HIV) isolation employing fresh whole blood specimens or separated peripheral blood lymphocytes (PBL) frozen in 40% RPMI 1640 containing 50% fetal bovine serum (FBS) and 10% dimethylsulfoxide (DMSO) and stored in liquid nitrogen (2) . No difference in isolation rates was found between fresh and frozen cells or between intact cells and those that were lysed immediately before cocultivation with donor PBL. When fresh blood was submitted, the laboratory had to be informed at least 3 days in advance so that phytohemagglutinin-stimulated donor cells could be prepared. The blood had to be drawn on a certain day, and the specimens had to be processed upon arrival in the laboratory. In contrast, when frozen PBL were submitted, the blood could be drawn at the convenience of the patient and the submitter, and the laboratory could keep the cells frozen until it was convenient to inoculate.
Various viral transport media and dry ice (-60°C) for storage and shipping are commercially available, but the freezing medium and the liquid nitrogen temperature (-190°C) used in the previous study may be difficult to obtain for some submitters of specimens. In this study, we attempted to determine the proper transport medium for separated PBL for HIV isolation attempts and whether preservation of intact cells by using DMSO 
MATERIALS AND METHODS
Isolation procedure. Forty-eight specimens from HIV antibody-positive individuals were used for this study. The PBL from 20 ml of heparinized blood were separated on Ficoll-Hypaque, washed, and divided into two aliquots. One aliquot was reconstituted in 1 ml of RPMI 1640 containing 50% FBS and 10% DMSO and frozen slowly to -60°C overnight in a Styrofoam box. The cells were then transferred to a vapor-phase liquid nitrogen freezer (-190°C) . The other aliquot was frozen at -60°C in 0.25 ml of one of the following media. Medium 1 consisted of tryptose broth with 0.5% gelatin; medium 2 consisted of RPMI 1640 containing 10% FBS; medium 3 consisted of RPMI 1640 containing 20% FBS, 2 p.g of Polybrene per ml, 5% interleukin 2, and 0.1% anti-alpha interferon; medium 4 consisted of medium 2 plus 10% DMSO; and medium 5 consisted of medium 3 plus 10% DMSO. Specimens in media 3, 4, and 5 were frozen slowly at -60°C in a Styrofoam box.
After 1 week, the cells were thawed rapidly at 37°C; those frozen with DMSO were washed and reconstituted in 0.25 ml of medium 3, and the specimens were incubated with phytohemagglutinin-stimulated PBL and monitored once a week for 4 weeks, starting 11 days postinoculation, for presence of reverse transcriptase (RT) as previously described (2) .
Western blot. The Western (immuno-) blot test was performed as previously described (1) specimens stored in medium 4, and from 10 of 11 specimens stored in medium 5. Isolation efficiency from six specimens stored in tryptose broth at -60°C or in DMSO at -190°C was compared with that from specimens taken 3 to 4 months later from the same patients and stored in either RPMI at -60°C or in DMSO at -190°C (Table 2) . HIV was inactivated in both specimens frozen without DMSO from patients 1, 2, and 3, and isolates were obtained from both specimens frozen without DMSO from patients 4, 5, and 6.
The plasmas from these 12 specimens were titrated by Western blotting (Table 3) . Although the antibody titers to glycoproteins 120 and 160 were comparable, the titers to the core proteins 17, 24, 40, and 46 and to the polymerase proteins 51 and 66 were much higher in the plasmas from patients 1, 2 and 3. The first three patients were asymptomatic, and the last three were symptomatic.
DISCUSSION
We use tryptose broth with 0.5% gelatin as a collection and freezing medium for other viral specimens, and it was hoped that it would serve as a satisfactory transport medium for HIV-infected PBL, since similar media are commercially available. However, the isolation rate of specimens frozen in tryptose broth was only 38%. Although the isolation rate was higher when RPMI with FBS was used (63%), it was not comparable with that of the aliquots stored in DMSO at -190°C (91%). The isolation rate of the 21 specimens frozen in DMSO and stored at -60°C was higher than that of the corresponding aliquots stored at -190°C (90 versus 81%).
It was of interest that of the 26 isolation-positive specimens stored with and without DMSO, 7 were not affected by lack of DMSO (as evidenced by RT activity assayed on the same day as the comparable aliquot stored with DMSO), 8 lost some viral titer (RT positive 1 week later than counterpart), and 11 were completely inactivated.
One explanation might be differences in viral titer in the original specimens. Lysis of the cells upon freezing because of lack of DMSO might result in inactivation of a certain portion of the virus, but isolation would still be possible if the original titer was high enough. Of the 11 specimens that were negative when frozen without DMSO, 7 of the DMSOstored aliquots were positive on day 11, the first day the RT test was performed, and the other 4 were positive on day 18, which would indicate that these specimens did not contain unusually low viral titers.
Of the 48 specimens tested, 12 were pairs from six patients taken 3 to 4 months apart, and they reacted the same way both times. Virus was isolated from three pairs frozen without DMSO, and three pairs were negative. The six plasma samples that were inactivated possessed high antibody titers to core and polymerase proteins. It 
